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(57)Abstiiict 

A resistive strain gauge pressure sensor including upper and lower housings coacting to define a pressure chamber within 
the housing (12, 14). A board member (20) is clamped between the housings and defines a diaphragm portion (20h) which ex- 
tends across the pressure chamber to divide the pressure chamber into upper and lower chamber portions. All of the circuitry of 
the sensor is screen printed onto the lower planar face (20b) of the board member including the various resistor elements of the 
strain gauge assembly (34), the various elements of the conditioning circuit (36) receiving the output of the strain gauge assembly 
(34), and the various further leads required to connect the circuitry elements to the terminals of the sensor. The sensor terminals 
are provided by a plurality of connector pins (23) extending downwardly through the board member for connection at their re- 
spective lower ends (23b, 23c, 23d) to the circuitry provided on the lower face of the board member. 
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RESISTIVE STRAIN GAUGE PRESSURE SENSOR 

Background of the Invention 

This invention relates to pressure transducers 
and more particularly to resistive strain gauge pressure 
5 sensors . 

It is often necessary to determine the pressure 
of gases and liquids for purposes of measurement or control 
and many transducers and sensors have been proposed to 
facilitate the determination of the pressure of gases and 

10 liquids. One general type of transducer or sensor for such 
applications is a resistive strain gauge sensor in which 
the pressure is sensed and measured based on dimensional 
changes in strain gauges which generate proportional 
changes in the resistance of the gauge. 

15 Whereas many types of resistive strain gauge 

pressure sensors have been designed and made commercially 
available, and whereas the various resistive strain gauge 
sensors have proven to be generally satisfactory, these 
gauges tend to be rather expensive both in terms of labor 

20 and material. Specifically, the design of prior art 
resistive strain gauge sensors has required complicated 
wire circuitry, typically including a multitude of solder 
joints, and this complex circuitry and multiplicity of 
solder joints have added to the complexity and cost of the 

25 sensors. 
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Summary of the Invention 

This invention is directed to the provision of a 
resistive strain gauge pressure sensor having a simple, 
inexpensive, and effective design. 
5 More specifically, this invention is directed to 

the provision of a resistive strain gauge pressure sensor 
embodying simplified circuitry. 

The invention pressure sensor is of the type 
including a diaphragm exposed to the pressure to be sensed, 

10 a resistive strain gauge assembly positioned on the 
diaphragm and operative to generate an output signal in 
response to flexing of the diaphragm, and a conditioning 
circuit receiving output signal from the strain gauge 
assembly and operative to generate a sensor output signal. 

15 According to the invention, the sensor is characterized in 
that the sensor includes a board member providing a 
generally planar surface and the strain gauge assembly and 
conditioning circuit are positioned on the planar surface 
in side-by-side arrangement. This arrangement simplifies 

20 the wire circuitry of the sensor and virtually eliminates 
solder joints. 

According to a further feature of the invention, 
the board member includes a relatively thin portion 
defining the diaphragm portion and a relatively thick 

25 portion defining a substrate portion; the generally planar 
surface defined by the board includes one side surface of 
the diaphragm portion and one side surface of the substrate 
portion; the strain gauge assembly is positioned on the one 
side surface of the diaphragm portion; and the conditioning 



7/9/2009, EAST Version: 2.3.0.3 



wo 94/10548 PCr/US92/09265 
- 3 - 

circuit is positioned on the one side surface of the 
substrate portion. This specific arrangement allows the 
single board member to provide the mounting surface for 
both the strain gauge assembly and the conditioning 
5 circuitry and further simplifies the wiring of the sensor. 

According to a further feature of the invention, 
the sensor includes a housing defining a pressure chamber; 
the board member is mounted in the housing with the 
diaphragm portion of the board member extending across the 

10 chamber to divide the chamber into an upper chamber portion 
above the diaphragm portion and a lower chamber portion 
below the diaphragm portion; the strain gauge assembly 
positioned on the one side surface of the diaphragm portion 
is operative to receive a voltage input and generate a 

15 voltage output in response to the flexing of the diaphragm 
portion; terminal means are provided on the one side 
surface of the substrate portion; the terminal means are 
connected electrically to the strain gauge assembly so as 
to allow the transmittal of a voltage input to the strain . 

20 gauge assembly; and the conditioning circuit positioned on 
the one side surface of the substrate portion receives the 
voltage output of the strain gauge assembly and operates to 
condition the voltage output and transmit the conditioned 
voltage output to the terminal means to enable the 

25 transmittal of a conditioned voltage output signal from the 
terminal means. This arrangement further simplifies the 
overall construction of the sensor and further simplifies 
the sensor circuitry. 
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According to a further feature of the invention, 
the strain gauge assembly and the conditioning circuit are 
printed onto the one face of the board member. This 
arrangement further reduces the cost of providing the 
5 circuitry. 

In the disclosed embodiment of the invention, the 
housing includes an upper housing and a lower housing 
coacting with the upper housing to define the pressure 
chamber; the board member is clamped at its periphery 

10 between the upper and lower housing members; and the 
conditioning circuit is positioned on the substrate portion 
of the board member and electrically interconnected between 
the output of the strain gauge assembly and the terminal 
means so as to condition the output signal from the strain 

15 gauge assembly prior to its transmittal to the terminal 
means . 

Brief Description of the Drawings 

FIGURE 1 is a perspective view of a sensor 
according to the invention; 
20 FIGURES 2, 3, and 4 are cross-sectional views 

taken respectively on lines 2-2, 3-3 and 4-4 of FIGURE 1; 

FIGURE 5 is an exploded perspective view of the 
invention sensor; 

FIGURE 6 is a bottom view of an upper housing 
25 employed in an invention sensor; 

FIGURE 7 is a top view of a bottom housing 
employed in the invention sensor; 
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FIGURE 8 is a perspective view of a board member 
employed in the invention sensor; 

FIGURE 9 is a cross-sectional view taken on line 
9-9 of FIGURE 8; 
5 FIGURE 10 is a perspective view showing the 

bottom of the board member; 

FIGURE 11 is a perspective exploded view of a 
modified form of the invention board member; 

FIGURE 12 is a cross-sectional view taken on line 
10 12-12 of FIGURE 11; 

FIGURE 13 is an exploded perspective view of a 
further modified form of the invention board member; and 

FIGURE 14 is a cross-sectional view taken on line 
14-14 of FIGURE 13. 



15 Detailed Description of the Preferred Embodiments 

The invention sensor seen in FIGURES 1-10, 
broadly considered, includes an upper housing 12, a lower 
housing 14, an upper seal 16, a lower seal 18, and a board 
member assembly 20. 

20 Upper housing 12 is formed of a suitable material 

such, for example as aluminum or a suitable plastic, and 
includes a main body portion 12a, an upstanding socket or 
receptacle portion 12b, and a conduit or tube portion 12c. 

Main body portion 12a includes an upper generally 

25 planar surface 12d, side edges 12e, 12f , 12g and 12h, and 
a lower surface generally indicated at 12 i. Lower face 12 i 
includes a rectangular downwardly opening cavity 12 j and a 
seal groove including longitudinal portions I2j and 121 
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connected by transverse portions 12m, 12n and 12p. Seal 
portions 12k, 121, 12m and 12n coact to define a generally 
rectangular groove configuration surrounding rectangular 
cavity 12 j and seal portions 12k, 121, 12n and 12p coact to 
5 define a generally rectangular groove configuration 
surrounding a rectangular area 12q forming a portion of the 
lower surface 12 i of the upper housing. A downwardly 
extending flange 12r extends around the perimeter of the 
lower surface 12i of the upper housing in surrounding 
10 relation to the seal groove and in surrounding relation to 
cavity 12j and area 12q. 

Socket portion 12b upstands from upper surface 
12d proximate side edge 12g of the housing and defines a 
cavity 12 s which terminates in a lower wall 12 1 in which is 
15 formed a rectangular opening 12u opening at its lower end 
in the area 12 q on the lower face 12 i of the housing. 

Tube portion 12c upstands from upper surface 12d 
proximate side edge 12h and in transverse alignment with 
cavity 12j and defines a central passage 12v which opens in 
20 cavity 12 j at 12 w. 

Upper housing 12 further includes bores 12x 
extending through the housing and spaced lugs 12y at the 
opposite ends of the housing. 

Lower housing 14 is also formed of a material 
25 such as aluminum or plastic and includes a main body 
portion 14a and a conduit or tube portion 14b. 

Main body portion 14a includes a lower generally 
planar surface I4c, side edges I4d, 14e, 14 f, and 14g, and 
an upper surface indicated generally at 14h. Upper 
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surface 14h defines a relatively shallow rectangular cavity 
14 i corresponding in size and configuration to the cavity 
12 j in the lower surface of the upper housing, a relatively 
deep rectangular cavity 14 j , and a seal groove including 
5 longitudinal groove portions 14k, 141, 14n, and 14p. Seal 
portions 14k, 141, 14in, and 14n are disposed in surrounding 
relation to cavity 14i and seal portions 141, 14m, 14n, and 
14p are disposed in surrounding relation to cavity 14h. 
Cavity 14j will be seen to correspond in size and 

10 configuration to the area 12q on the lower surface of the 
upper housing. The main body portion of the lower housing 
further includes an upwardly extending flange portion 14q 
extending around the periphery of the upper face of the 
housing, spaced lug pairs I4r at either end of the 

15 housing, a flange portion 14s at one end of the housing 
terminating in a mounting flange 14t defining a U-shaped 
mounting opening I4u, and a mounting flange I4v at the 
other end of the housing terminating in a mounting flange 
14w defining a mounting hole 14x. 

20 Conduit or tube portion 14b downstands from lower 

surface 14c proximate side edge 14g and in transverse 
alignment with cavity 14i and defines a central passage 14y 
opening at 14 z in the lower face of cavity 14 i. 

Upper and lower seals 16 and 18 are identical, 

25 are formed, for example, of silicone, and are sized and 
configured to seat respectively in groove 12k-12p in the 
lower surface of the upper housing 12 and in groove 14k-14p 
in the upper surface of the lower housing 14. 
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Board member 2 0 is formed of a suitable 
dielectric material such as alumina and has a generally 
block-like rectangular configuration defined by an upper 
surface 20a, a lower surface 20b, and side edges 20c, 20d, 
5 20e, and 20f . A generally rectangular cavity 20g is formed 
in the upper surface 20a of the board member corresponding 
in size and configuration to cavities 12j and 14j formed 
respectively in the upper and lower housings. Cavity 20g 
has a depth relative to the total thickness of the board 

10 member such that the lower face 2 Oh of the cavity coacts 
with the lower surface 20b of the board member to define a 
relatively thin flexible diaphragm portion 20i of the board 
member of generally rectangular configuration corresponding 
in size and configuration to the cavities 12 j , 20g and 14 j . 

15 A further cavity 20 j is formed in the upper 

surface 20a of the board member. Cavity 20 j has a size and 
configuration generally corresponding to the size and 
configuration of the cavity 14 j in the lower housing and 
includes three spaced bores or openings 20k. Cavity 20 j is . 

20 significantly shallower than cavity 20g so that the lower 
surface 201 of cavity 20 j coacts with the lower surface 20b 
of the board member to define a relatively thick mounting 
portion 20m through which the bores 20k extend. 

Board member 20 will thus be seen to comprise a 

25 relatively thin diaphragm portion 2 Oh and a relatively 
thick substrate portion comprising the mounting portion 
2 0m and the annular board portions surrounding the 
diaphragm portion 2 0i and the mounting portion 20m. 
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In the assembled relation of the sensor, the 
board member 20 is clamped around its perimeter between 
upper housing 12 and lower housing 14 with the flange 14n 
on the lower housing telescopically receiving the flange 
5 I2r on the upper housing and with the housings coacting to 
define a pressure chamber 21 constituted by cavities 12j 
and 14i and an instrtmentation chamber 22 defined between 
the lower face of cavity 14j and area 12q on the lower face 
of the upper housing; the outer perimeter of the board 

10 member is seated snugly within the inner perimeter defined 
by flange 12r; the diaphragm portion 20i of the board 
member extends across the pressure chamber 21 to divide the 
pressure chamber 21 into an upper pressure chamber portion 
21a above the diaphragm portion and a lower pressure 

15 chamber portion 21b below the diaphragm portion; a 
plurality of connector pins or terminals 23 are positioned 
in spaced relation within the cavity 12s of socket portion 
12b of the upper housing and extend downwardly through a 
suitable insulating material 24 positioned within cavity 

20 12s and pass at their lower ends 23a through opening 12u 
and through a respective bore 20k in the mounting portion 
20m of the board member to position their respective lower 
tips 23b, 23c, and 23d in proximity to the planar 
underface 20b of the board member; upper and lower seals 16 

25 and 18 are sealed in their respective grooves and 
respectively engage the upper and lower faces of the board 
member to sealingly isolate the board member from the 
exterior of the sensor and to sealingly isolate pressure 
chamber 21 from instrumentation chamber 22; bolts 26 pass 
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downwardly through holes in lugs 12y for threaded 
engagement with threaded bores in lugs 14r to maintain the 
upper and lower housings in tightly coupled relation with 
the board member clamped therebetween; and further bolts 28 
5 extend downwardly through holes 12 z in the upper housing 
member for threaded engagement with threaded bores 24 in 
the lower housing 14 to supplement the clamping action of 
the bolts 26. 

It will be understood that, in use, the sensor is 

10 suitably secured to a support surface utilizing flange U 
opening 14u and flange mounting hole 14x and hoses 30 and 
3 2 are respectively fitted over tube portions 12c and 14b 
of the respective housings to communicate the gas or fluid 
pressures in hoses 30 and 32 respectively with the upper 

15 and lower faces of the diaphragm portion of the board 
member so as to produce selected deflection of the 
diaphragm portion in proportion to the pressure 
differential between the fluid pressures in upper and lower 
pressure chamber portions 21a and 21b as transmitted by 

20 hoses 30 and 32. 

As best seen in FIGURE 10, the upper planar 
surface 20b of member 20 is provided with a resistive 
strain gauge assembly 34 and a conditioning circuit 36. 
Specifically, strain gauge assembly 34 is provided on 

25 planar surface 20b in underlying relation to diaphragm 
portion 20i and conditioning circuit 36 is provided on 
planar surface 20b in underlying relation to mounting 
portion 20m. 
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strain gauge assembly 34 includes strain gauges 
Rl, R2, R3 and R4 which are distributed over the area of 
diaphragm portion 20i in a manner such that, with a given 
deflection of the diaphragm portion, certain of the gauges 
5 experience elongation and certain of the gauges experience 
compression. Specifically, strain gauges Rl and R4, by 
virtue of their positions proximate the perimeter of the 
diaphragm portion, will experience compression in response 
to upward deflection of the diaphragm portion and 

10 elongation in response to downward deflection of the 
diaphragm portion and strain gauges R2 and R3, by virtue of 
their positions proximate the central region of the 
diaphragm portion, will experience corresponding 

elongation in response to upward deflection of the 

15 diaphragm portion and corresponding compression in response 
to downward deflection of the diaphragm portion. 

The terminals provided by the lower ends 2 3b, 
23c, and 23d of the connector pins 23 comprise a central 
common ground terminal 23c flanked by positive terminals 

20 23b and 23d. Ground terminal 23c and positive terminal 23b 
coact to provide an input voltage to the strain gauge 
assembly via leads 38 and 40. The strain gauges will be 
seen to be arranged in a well-known Wheats tone Bridge 
configuration with an output lead 42 transmitting the 

25 output voltage of the strain gauge assembly to conditioning 
circuit 36. Conditioning circuit 36 will be understood to 
include various circuit elements to modulate the output 
signal of the strain gauge assembly. Circuit 36 may 
include, for example, printed resistors for adjusting and 
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balancing the circuit and for temperature compensation; 
discrete IC amplifiers to amplify the strain gauge output; 
discrete diodes for temperature compensation; and discrete 
capacitors for filtering out unwanted high response noise. 
5 The conditioned output signal is thereafter transmitted to 
the positive terminal 23b via a lead 44 so that, with a 
suitable power plug 40 plugged into socket 12b for coaction 
with the connector pins 23, and in response to the 
generation of a differential pressure across the diaphragm 

10 portion 20i of the board member, an output voltage appears 
across the ground terminal 23c and positive terminal 23b 
which is proportional to the differential in pressure being 
experienced by the diaphragm portion. 

In the embodiment of the invention seen in 

15 FIGURES 11 and 12, the board member (shown inverted in the 
FIGURES) is formed as a board member assembly including a 
primary board member 50 and a supplemental board member 52 . 
The lower (upper in the FIGURES) surface of primary board 
member 50 defines a transverse shoulder 50a having a height 

20 or thickness corresponding to the thickness of the 
supplemental board member 52. Shoulder 50a divides the 
lower surface of the primary board member into a first 
surface portion 50b defined between shoulder 50a and end 
edge 50c of the primary board member and a second surface 

25 portion 50d defined between shoulder 50a and board member 
end edge 50e. 

A circular through hole 50f is provided centrally 
of surface portion 50b and a rectangular cavity 50g is 
defined in the upper surface 5 Oh of the primary board 
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member. A board member mounting portion 50i is defined 
between the lower surface 50j of cavity 50g and board 
member surface 50d. Supplemental board member 52 is 
suitably secured to surface portion 50b of the primary 
5 board member so that the lower face 52a of the supplemental 
board member is flush with surface portion 50d of the 
primary board member and so that the portion of 
supplemental board member 52 extending across hole 50f 
constitutes a thin diaphragm portion 52g of the board 

10 assembly and the remainder of the board member assembly 
constitutes a substrate portion. 

Strain gauge assembly 34 is provided on the lower 
surface of the diaphragm portion 52g and the remainder of 
the circuitry, including the conditioning circuit 36 and 

15 the various leads extending from the terminals, is provided 
on the surface portion 50d of the primary board member. 
Following the securement of the supplemental board member 
52 to the primary board member 50, the leads 38a, 40a, and 
42a on the supplemental board member are respectively 

20 connected, isy soldering or the like, to the leads 38b, 40b, 
and 42b on the primary board member surface portion 50d to 
complete the circuity. In the assembled relation of the 
board member assembly of FIGURES 11 and 12 in the sensor 
housing, the lower ends 23a of the pin connectors 23 pass 

25 downwardly through holes 50k in the primary board member 
for connection into the circuitry. 

In the embodiment of the invention seen in 
FIGURES 13 and 14, the board member (shown inverted in the 
Figures) is formed as a board member assembly including a 
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primary board member 60 and supplemental board member 62 
suitably secured to the lower face 60a of the primary board 
member. Supplemental board member 62 has a size and 
configuration corresponding to the size and configuration 
5 of the primary board member 60 and the entire circuitry of 
the board member assembly is provided on the lower face 62a 
of the supplemental board member. 

Primary board member 60 includes a through hole 
or aperture 60b; the diaphragm portion of the board member 

10 assembly is defined by the portion 62b of supplemental 
board member 62 extending across aperture 60b; a 
rectangular cavity 60c is defined in the upper surface 60d 
of the primary board member; the lower surface 60e of 
cavity 60c coacts with the lower surface 60a of the primary 

15 board member to define a mounting portion 60f ; strain gauge 
assembly 34 is provided on the lower face of diaphragm 
portion 62b; and the remaining circuitry is provided on the 
lower face 62a of the supplemental board member proximate 
mounting portion 60f of the primary board member. 

20 With supplemental board member 62 secured to the 

lower face 60b of board member 60, pin apertures 62c in the 
supplemental board member 62 align with pin apertures 60g 
in the primary board member 60 to allow passage of the 
lower ends 23a of the connector pins 23 through apertures 

25 60g and 62c for connection into the circuitry on the lower 
face 62a of the board member assembly in the manner 
previously described with reference to the FIGURES 1-10 
embodiment . 
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In all of the embodiments, the circuitry on the 
lower face of the board member assembly, with the exception 
of the discrete circuit components, is preferably provided 
in a thick film screen printing operation in which suitable 
5 material is screen printed onto the lower planar face of 
the board member assembly to provide the various elements 
of the circuitry. The screen printing is preferably 
carried out in a multi-step process in which first the 
conductors are printed utilizing gold, platinum or silver 

10 material, then the resistors (other than the strain gauge 
resistors) are printed utilizing suitable resistive 
material, and then the strain gauge resistors are printed 
utilizing a suitable thick film resistor material. 

After the screen printing has been completed, a 

15 layer or thick film 70 of a dielectric glass material is 
suitably applied at least over the strain gauge assembly 34 
as a protective coating for the strain gauge assembly. 
Coating 70 hermetically seals the strain gauge elements to 
insulate the strain gauge elements from the media whose 

20 pressure is being measured and to encapsulate the strain 
gauge elements in a common material to ensure a consistent 
coefficient of thermoexpansion throughout the strain gauge. 

The invention will be seen to provide an 
extremely simple and extremely inexpensive resistive strain 
25 gauge sensor wherein the required circuitry is totally 
provided on a single planar surface of a single board 
member so as to simplify the fabrication of the circuitry 
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and so as to substantially eliminate the use of solder or 
other joints in the circuitry. 

Whereas preferred embodiments of the invention 
have been illustrated and described in detail, it will be 
5 apparent that various changes may be made in the disclosed 
embodiments without departing from the scope or spirit of 
the invention. 
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Claims 
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1. A transducer comprising: 
a housing defining a chamber; 

a board member defining a relatively thick 
5 substrate portion and a relatively thin diaphragm portion 
and including a flat planar surface extending across said 
substrate portion and said diaphragm portion? 

means mounting said board member in said housing 
with said diaphragm portion extending across said chamber 
10 to divide said chamber into an upper chamber portion above 
said diaphragm portion and a lower chamber portion below 
said diaphragm portion and sealed from said upper chamber; 

a resistive strain gauge assembly positioned on 
said planar surface proximate said diaphragm portion, 
15 receiving a voltage input, and operative to generate a 
voltage output proportional to the flexing of the diaphragm 
portion; 

terminal means on said planar surface proximate 
said substrate portion; 

20 means electrically connecting said terminal means 

to said strain gauge assembly so as to allow the 
transmittal of a voltage input to said strain gauge 
assembly; and 

conditioning circuit means on said planar surface 

25 proximate said substrate portion receiving the voltage 
output of said strain gauge assembly and operative to 
condition said voltage output and transmit the conditioned 
voltage output to said terminal means to enable the 
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transmittal of a conditioned voltage output signal from 
said terminal means. 



2. A transducer according to claim 1 wherein 
said strain gauge assembly and said conditioning circuit 

5 are printed onto said planar surface. 

3. A transducer according to claim 1 wherein 
said housing defines a further chamber and said substrate 
portion of said board assembly extends across said further 
chamber. 



10 4. A resistive strain gauge pressure sensor 

comprising: 

an upper housing; 

a lower housing coacting with said upper housing 
to define a pressure chamber; 

15 a board member clamped at its periphery between 

said upper and lower housings and including a relatively 
thick substrate portion and a relatively thin diaphragm 
portion extending across said pressure chamber to divide 
said pressure chamber into an upper pressure chamber above 

20 said diaphragm portion and a lower pressure chamber below 
said diaphragm portion and sealed from said upper chamber, 
said board member defining a generally flat planar surface 
extending across one side surface of said diaphragm portion 
and one side surface of said substrate portion; 
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a resistive strain gauge assembly positioned on 
said flat planar surface on said one side surface of said 
diaphragm portion and having an input and an output; 

terminal means on said flat planar surface on 
5 said one side surface of said substrate portion; and 

means connecting said terminal means to the input 
of said strain gauge assembly, whereby to provide a voltage 
input signal to said strain gauge assembly, and connecting 
the output of said strain gauge assembly to said terminal 
10 means, whereby to provide a sensor output signal at the 
terminal means. 

5. A sensor according to claim 4 wherein said 
sensor includes a conditioning circuit positioned on said 
substrate portion and electrically interconnected between 

15 the output of said strain gauge assembly and said terminal 
means so as to condition the output signal from said strain 
gauge assembly prior to tremsmittal to said terminal means. 

6. A sensor according to claim 5 wherein said 
strain gauge assembly and said conditioning circuit are 

20 positioned on said planar surface in side-by-side relation. 

7. A differential pressure sensor including a 
housing defining a pressure chamber, a diaphragm extending 
across the chamber to divide the chamber into an upper 
chamber portion in communication with a first fluid 

25 pressure and a lower chamber portion in communication with 
a second fluid pressure, and a resistive strain gauge 
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assembly positioned on the diaphragm and operative in 
response to flexing of the diaphragm to generate an output 
signal proportional to the pressure differential between 
the upper and lower chamber portions, characterized in that 
5 the housing further defines an instrumentation chamber 
laterally displaced from and sealed from the pressure 
chamber, the sensor includes a board member extending 
laterally within the housing and including a relatively 
thin diaphragm portion constituting the diaphragm of the 

10 sensor and a relatively thick substrate portion extending 
across the instrumentation cheunber, the strain gauge 
assembly is positioned on the diaphragm portion within the 
pressure chamber, and the sensor further includes a 
conditioning circuit positioned on the substrate portion 

15 within the instrumentation chamber and electrically 
connected to the output of the strain gauge assembly. 

8. A sensor according to claim 7, wherein the 
sensor further includes terminal means positioned on the 
substrate portion within the instrumentation chamber and 

20 electrically connected respectively to the input of the 
strain gauge assembly and the output of the conditioning 
circuit. 

9. A sensor according to claim 8, wherein the 
strain gauge assembly, the conditioning circuit, and the 

25 terminal means are provided on the lower surface of the 
board member and the terminal means are provided by 
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connector pins extending downwardly through the board 

member to define the terminal means at their lower ends. 



10. A resistive strain gauge pressure sensor 
including a diaphragm exposed to a pressure to be sensed, 
5 a resistive strain gauge assembly positioned on the 
diaphragm and operative to generate an output signal in 
response to flexing of the diaphragm, and a conditioning 
circuit receiving the output signal from the strain gauge 
assembly and operative to generate a sensor output signal, 

10 characterized in that the sensor includes a board member 
having a relatively thin portion defining a diaphragm 
portion and a relatively thick portion defining a substrate 
portion, the board member defines a generally flat planar 
surface including one side surface of the diaphragm portion 

15 and one side surface of the substrate portion, the strain 
gauge assembly is positioned on said one side surface of 
said diaphragm portion and the conditioning circuit is 
positioned on said one side surface of said substrate 
portion, and the sensor further includes a plurality of 

20 connector pins extending through said substrate portion and 
terminating proximate said flat planar surface to define 
terminals for connection to said conditioning circuit and 
said strain gauge assembly. 
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